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RESPONSE 

OF 

PEAK VOLTMETERS 
TO 

RANDOM NOISE 


Uaiulom-noiije signals are \m* *d in a 
gmit. variety of electrical, acoustical, 
and vihrational tests.* In these appli¬ 
cations a measure of the amplitinle of 
the random-noise signal is usually nec¬ 
essary. V’oltmeters with either r-m-s or 
average rc'sponse are the most satisfac¬ 
tory types for this measurement, and 
it has l)een assumed that peak-respond¬ 
ing voltmeters could not be used, l)e- 
cause the observed results could not 
easily l)e related to tho.se obtained with 
the other types. 

The popular i^eak-responding volt¬ 
meters, such as the General Itadio 
Typi-: 8 18(X)* and 1803* can, however, 
measure random noise satisfactorily. 
To show this, .some of the important 
characteristics of random noise and of 
peak voltmeters will be considere<l, and 
comparisons will be made of pre<lictc*d 
and actual |>erformance. 




Figurt 1. Otciilogroms of different tamplet 

of the output voltage from the Type 1390-A 
Rondom-Noite Generator. Sweep speeds ore In 
the rotios 1:4:30, top to bottom. A single sweep 
was used for each oscillogram. 


CHARACTERISTICS OF RANDOM 
NOISE 

A random-noise signal is, in some 
respects, a difficult one to measure, 
because it is characterize<l by random¬ 
ness rather than regularity, as shown 
in Figure 1. C'ons<Mjuently, noise is or¬ 
dinarily descrilKHl by statistical means, 
and a random noise can l)C defined as 
a noise that has a normal distribution 
of amplitudes. This concept is illus¬ 
trated graphically by the cur\’e of Fig¬ 
ure 2. The probability that a voltage 
l)etween any two limits will l)e ol>served 
i.s given by the area under the normal 
curve between thosi* two limits. Ex¬ 
pressed in other terms, if the output 

I .Arnold Pet«>rson. **A (ienerator of Elertrical Noise 
Chntml Radio Sxprrtmtnitr, §8. 7, Decrmber 1951; 

A. Woodward. Jr., **The New Type 1800-B VaeuuiD- 
Tube Vedtineter**, G^oral Radio Erporiwumirr, St, 4. 
September 1956; pp. 10-13. 

• C . A. W'oodward. Jr.. "The Type 1803-B Vacuum-Tube 
Voltmeier". Oonerat Radio BrpenmienUr, 99, 10. March 
1955; pp. 5-^. 

Figure 3. Normal difttribution curve of a truly 
random nolte. 
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Figur* 3. Elomontory circuit of o pook*ro«ponding 
diodo roctifior. 


Figuro 4. Procficol form of tho circuit of Figure 3. 


voltiiRt* is ol).servt‘(i over Ioiik ix'riotJs 
of time, the fraction of the total time 
the voltuKo i» between the two voltagt* 
limits is j^iven by the eornvsponding 
an‘a under tht‘ probability curve. Kor 
example, the instantaneous vitltaRe 
will l>e grt*ater than the r-m-s value in 
the positive direction about l<3*.c, of 
the time. Similarly, it will 1 m* j?reater 
than two times the r-m-s value in the 
positive din*ction about 2.1V.c of the 
time. In these two examples, the upiH*r 
voltai?e limit was taken as infinity. 
Naturally, in an electronic system, the 
usual limitati<»ns of amplifiers ups<*t 
this iflealiz<*d distribution. In particu¬ 
lar, the maximum instantaneous volt¬ 
age that is obtainable is limited, and 
some <lissymmetry is often intrcMluccMl. 
so that th(‘ noi.se is not stri<*tly random. 
Furthermore, the noise .source itself 
may have similar limitations. Hut, in 
j^eneral, noi.se diM's not have a well- 
defimsl |M*ak value, so that the usual 
simplitusl concept of the operati(»n i>f 
a (K*ak voltmeter caiincu Ik* appli(*d to 
the measurement of noi.s<*. 

BASIC CIRCUIT OF THE PEAK 
VOLTMETER 

The widely u.sed peak-ty|)e volt¬ 
meter ordinarily con.sists of three elc*- 
ments: a <li«Klt* rectifier, a capacitor, 
and a d-c voltmeter .\v.stem. a." illus¬ 
trated in Fijoire 3. The dimle make.s it 
|>ossible ftir the capacitor t<» acquire a 
d-<J charge when an a-<‘ voltage i.s a|>- 
plie<l to the circuit, and the d-c volt¬ 
meter indicates the rc.sultin^ voltaj?e 
across the capacitor. In thi.*i circuit, the 


resistance Ji^ repre.sents tin* total charg¬ 
ing ro.si.stanee, which inelud(*s the ef- 
fe<*tive resistance of the rectifier when 
it i.s conducting and the ix*.si.stance of 
the .source. The n*si.stance that 

tending to di.scharge the capacitor C. 

The capacitor is eharg(*<l when the 
voltage at the input is in such a direc¬ 
tion and of .such a magnitude that the 
diiwle conducts. The net voltage avail- 
abh* for .supplying charge to the capac¬ 
itor Ls re<Iuced lus the capacitor voltage 
increa.se!s; and. finally, when the volt¬ 
age acrass the capacitor i.s .**ufficiently 
high, no further incri*ase in the voltage 
a<Toss the capacitor o<*curs. At this 
point, the charge suppli<*il to the ca- ^ 
pacitor during the voltage p<*ak.s must, 
on the average, ecjual the charge that 
leaks ofT. How clo.sely the voltage acros.s 
the capacitor apt)roa(’he.s the peak 
value of the applied wave is dep<*ndeiit 
upon the charging re.sistanc<* and the 
disidiarging re.sistance. 

\ more practical form of circuit lie- 
velopfHl by Tuttle^ for a peak-n‘ading 
voltmeter is that shown in Figure 4. 

As far as the |M*ak-reading character- 
i.stii»s of this circuit are concerned, the 
analy.si.s is e.s.sf*ntially the .same as for 
lilt* simpler circuit. Here, tiu* elTective 
charging resi.stance is that tif the ditMle, 
tin* .source, and any other .seri(*s re.si.s- 
tor. for <‘xample, that shown as /^j. The 
tli.^charge re.sistance is the parallel com- 
binatitm of the shunt re.sistor /i*t and 
the back re.sistance tif the tlitnle. all in 
series with the resistance Ri. The series 
re.si.stance Inis a flirt in*!* efTect on tin* 
actual d-c voltagt* .supprn*d to the d-c 
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voltmeter, tmt this effect is taken care 
^ of in the calibration of the voltmeter 
by a sine-wave signal. 

CALCULATION OF RESPONSE 

In order to calculate the response of 
these peak-type voltmeters to any 
input wave, certain simplifying as¬ 
sumptions are usually made. For input 
voltage above a few volts it is assumed 



Figure 5. Previously published data of the 
response of a peak voltmeter to random noise 
(upper curve, reference (5); lower curve, 
reference (6). 

that the rectifier is a p(*rfect switch but 
with constant forward re^sistance and 
constant reverse resistance. It is also 
assumed that the discharge time is 
very long compared to the p<^riod of 
the applied wave. On the ba.sis of these 
assumptions, the response for a sine- 
wave signal can be readily calculated, 
and this response is ordinarily useil as 
the basis for the calibration of the 
meter. The calibration is usually made 
experimentally in terms of the r-m-s 
value of the applied sine wave. "J'his 
type of calibration will l>e assumed for 
the 8ub.sequent discussion of response 
to random i\om\ 

The response to random noise has iK^en 

Figure 6. Response of peak voltmeter to random 
noise. Curve is calculated, points ore experimental 
data. 


calculated on the basis of the above a.s- 
sumptions, * but no correct numerical 
values appear to have In^n published. 
The results published previously are 
shown in Figure 5. These differ by such 
large factors that one wonders which is 
correct. iStrangely, neither of them is. 
Beranek * analyzed the problem cor¬ 
rectly on the basis of the procedure 
given above and obtained the e(|uation 

77 / i-:r(E) (IE - / r(E) <ie = — 

Ne, Je, Ho 

where Eb is th(' averagt' voltages across 
the capacitor (\ E is the instantaneous 
value of the input voltage, P(E) is 
the probability di.stribution of the in¬ 
stantaneous amplitudes of the input 
wave, Hr is the total resistance through 
which the capacitor is charged, and 
Zip is the total resistance through 
which the (?apacitor discharges. He 
also assumed that the reactance of the 
capacitor was small compared to Hr 
and Ep for all frequencies of the input 
wave. Frrors apparently occurred in 

‘ W. N. Tuitle, “The Type 72ti-\ Vacuum-Tulx* Volt¬ 
meter”, (ifnerai Hadio Kxpfrtmenter, It. 12, May. 

pp. 1-6. 

* L. L. Beranek. .Meaaurementa,” John Wiley A 

,S«in*. N. Y.. IWtt. pp. 475-479. 

• B. M. Oliver, “Some KfTecU of Waveform on VTV.Vf 
Riadinjti'’. HtvltH-Faekard Journal, 6, 10, June 19,55. 




lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 






































GENERAL RADIO EXPERIMENTER 


6 



I 

5 I . 

>> «• -ijH «Mr 

♦ •, 


Figure 7. Experimental data for Figure 6, showing 
spread between positive and negative halves of 
wove. 

the* calnilation however, and the 
puhlit^hed curves are not correct. Tlie 
other analysis* involvwl two impor¬ 
tant .simplifying assumptions beyond 
tho.se already stated. The first was the 
assumption that the voltage developed 
across the capacitor did not affect the 
charging current, and the second was 
that, for a sine wave, the indicated 
voltage was ecjual to the peak value. 
The first assumption makes the analysis 
incorrect for large values of the ratio 
of discharge and charge resistances, 
and the .second makes the analysis in¬ 
correct for small values of this ratio. 

This problem was reviewed .some 
time ago, and new data were calcu¬ 
lated from Beranek’s formula. These 
are shown in Figure () as the solid 
curve. Also on this curve are plotte<l a 
numl)er of points which .show the re¬ 
sults of an experimental test in which 
the Type 1800 \'acuum-Tube Volt¬ 
meter was used to measure the output 
of the Type 1.3VK)-A Random Noise 
Generator at a noise level of 3 volts 
r-m-s. In order to obtain the series of 
points shown on the figure, resistors 
ranging in value from 10,000 to 100,000 
ohms were put in series with the high 
terminal of the probe of the voltmeter. 
Various resistors w^ere also put in 
parallel with the 125-megohm resistor 


shunting the diode. For each point, the 
reading was calibratfMl in terms of the 
r-m-s value of a sine wave to give the 
.same reading obtained for the noise. 
The data are plotted as a function of 
the ratio of the discharge to the charge 
resistance. It is seen from this figure 
that the ob.serv’cd values agree very 
well with the theon^tically calculated 
curve. At low values of the ratio the 
respon.se is similar to that of an average 
meter, and, as the ratio increases, the 
response increases gradually. Much of 
the departure of the ob.served points 
from the calculated curve can l>e ac¬ 
counted for by the resistance of the 
diode, which was neglected in the cal¬ 
culation of Hd/^^c e.\|)erimen¬ 

tally observed points. 

DISSYMMETRY OF NOISE WAVE 

Thv actual noi.se wave measur(*d was 
.somewhat dis.symmetrical, and this 
characteri.stic is a common one for 
noise .signals. The di.s.symim*try is not 
indicated on the usual r-m-s or average- 
type meter, but it is observable on a 
cathode-ray o.scillograph di.splay of the 
wave. It can be mc^asured on the i)eak- 
type voltmeter by noting the indication 
for both the positive and negative 
halves of the wave, and the n‘sults of 
the.se two sets of measurenuMits are 
.shown in Figure 7. When the voltmeter 
is operating as a good peak voltmeter, 
that is, with a discharge resi.stance 
many times the charge re.sistance, the 
dissymmetry is readily measured, as 
shown by the example of Figure 7. 
When the charge resistance is about 
equal to the discharge resistance, how¬ 
ever, the instmment responds e.ssen- 
tially to the average value, and the 
dis.symmetry cannot l)e measured. 

The meter u.sed for obtaining the 
reference r-m-s reading was a full-wave 
type, and the calculations were ba.sed 
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Oil a symmetrical distribution. Conse- 
^ quently, for compari.son with the cal¬ 
culated curve in Figure 6, the average 
of the two obsc»rved readings for each 
value of the ratio was used. 

EFFECT OF VOLTAGE LEVEL 

At the voltage level used for the 
experimental points of Figures 6 and 7, 
the dimle behaved essentially as a 
switch with a discontinuity in its char¬ 
acteristic, as assumed in the analysis. 
At low voltage levels, however, the 
diode rectifies mainly by \drtue of the 
curvature of its characteristic. The 
voltmeter is then no longer peak-indi¬ 
cating. but rather it approximates an 
r-m-s indication. The transition be¬ 
tween these two m<Kles of operation 
occurs between about one tenth of a 
volt and one volt.^ This transition is 
shown in the experimentally deter- 
mined curves of Figure 8 and Figure 9. 
Thest' curves show the ratio of the ap- 
plie<l r-m-s noise voltage to the ob¬ 


served voltage. The behavior is sho\\Ti 
here as a correction factor to be applied 
to the reading of the voltmeter to ol)- 
tain the r-m-s value of the applied noise 
voltage. Two curves are showm for each 
voltmeter. One is for no added series 
resistance, and the other is for 100,000 
ohms series resistance.® If intermediate 
values of resistance are ust'd, the cor¬ 
rection factor can lie easily interpolated 
between these two with the aid of the 
curve of Figure 6 to supply the limiting 
value. 

When no series resistance is uschI, 
the indicated voltage is highly de¬ 
pendent on the high instantaneous 
voltages that occur occasionally. For 
example, for a random noise at an 
r-m-s voltage of about 10 volts, the 
actual d-c voltage developed across the 
capacitor in the Type ISOO-B Vacuum- 
Tul>e Voltmeter is about 3}/2 times the 

^C. B. Aiken. “Theory of Uie Diode Voltmeter”, Proc. 
IRE. fff. 7. July 19.18; pp. 859-876. 

■ The 100.000 ohma aenes reeiatanre afTocta the aine-wave 
calihrmtiun of the meter by only about 1%. Ibid., p. 876. 



Figure 8. Correction for 
Type 1800 Vacuum-Tube 
Voltmeter indication to 
obtain r-m-« value of 
random noise. 


Figure 9. Correction for Type 
1803 Vocuum-Tube Voltmeter 
indicotion to obtoin r-m-s value 
of random noise. 
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r-m-s viilii(‘ of the noise. Instantaneous 
voltages that are still higher must, 
therefore, oeeur oeeasionally to supply 
the charge for the capa<itor. For a 
normal (listrilmtion, the noise voltage 
is higher than this value only about 
0.02% of the time. This direct meas¬ 
urement can, therefore, l)e a useful in¬ 
dication of the higluT voltages exist¬ 
ing in the noise; for example, to deter¬ 
mine the extent of peak clipping. 

A goo(i mefisure of the r-m-s value 
can usually be obtainc'd from the read¬ 
ing of a peak voltmeter when it is pos- 
sil)le to us(‘ a high resistance in series 
with the diode, 'fhe indicated value 
then d(‘p('nds on a larger sample of 
the instantaneous vciltage. When a 
100,(KK)-()hm .s(‘ries resistor is used, 
t he r-m-s value of random noise can l)e 
obtained by applying to the meter indi¬ 
cation the (‘<jrre(dion shown in Figure* 8 
or Figure 9. The one disadvantage* of 
using a st*ries re'sistor is tliat it reduces 
the fre«|uency range over which the 
voltmeter response? is e.ssentially uni¬ 
form. 

FREQUENCY CHARACTERISTIC 

One of the important advantages of 
the pe*ak-type voltmeter with its at- 
tache*el prolx* is its exe*ellent freeiuency 
characteristic, for (!xample, the TveK 
bSOO-B Vacuum-Tube Vejitmeter can 
Ik* used to hundieds of megacycles. 
When me«‘isurements must be made up 


AUTOMATIC D 

CRO—RECORDER 

The several automatic dial drives 
ele*scril)ed in recent issues of the Kx~ 
pcrimcnlcr 2 . t have greatly simpli- 
he*d the problem of automatic display 
and recording as a routine laboratory 


to tho.se fre*e|uencies, the probe must be 
attached at the point where the me‘as- ^ 
urement is desired in order to obtain 
this good frequency response, and no 
series re.sistance should be used. If, 
however, measurements of audio-fre¬ 
quency noise are being made, high re- 
sistanct*s can be inserteal in series with 
the prolK) te*rminal without seriously 
affecting the response to the audio 
voltage. Thus, for example, if 1(K),(KM) 
ohms is inserted in series with the high 
terminal right at the probe, the re*- 
sponse is down al) 0 ut 10 per cent at 
180 kc. If o0,000 (dims is used, the 
corresponding freepiency is raised to 
250 kc; or if f., megohm is used, the 
10-per cent point occurs at about 30 kc. 

CONCLUSION 

The peak-reading voltmeter can be 
more useful in the me*asurement of 
random noise than has heretofore be*en 
believ(*d. 

The correction curves of Figures 8 
and 9 make it possible to relate the 
meter indications to the true r-m-s 
amplitude of random noise. ThcvSe data 
should prove us(*ful when r-m-s or aver¬ 
age meters are not available or where, 
for some reason, their use is not feasible. 

In addition, the use of the voltmeter 
directly, i.e., without a seri(?s re'sistor, 
yields information about in.stantaneous 
peak voltages that cannot be obtained 
with other types of meters. 

— Arnold P. G. Pktkhson 

ATA DISPLAY 

—X-Y PLOTTER 

operation. The*y attach to (‘xisting os¬ 
cillators and make possible both oscillo¬ 
scope and graphic display without 
neeressitating the use of specialized 
sweeping equipment. 'rh(‘y combine 
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tlu' features of economy and simplicity 
^ with the ability to pnaluce highly satis¬ 
factory results. 

To facilitate a selection of the best 
drive for a given application, the sev¬ 


eral drive.s and their uses have Ikhmi 
tabulaUnl below, together with the 
Cieneral Radio oscillators with which 
they can be us<»d, listed in the order of 
increasing frequency range. 


GENERAL RADIO SWEEP DRIVES 


Frrifuency Ranyc 

Osnllaior 
Type So. 

/>ri«y! Type 
So, 

CRO «• 

Graphic 

Recorder 

1 A"-)’ /‘toiler 

10 r to too kc 


X 

X 

X 

•in to it),non c 
*20 kc to 40 kc 

i:«)4-H 

IHKH.1>2 
OOH-lM 
tH).H.UI2 
OOH-UiNi 
1750-A 

X 

X 

X 

X 

X 

X 

X 

20 to 20,(N)0 c 

20 kc to 40 kc 

008-1*2 

i:«Kt-A OOH-IM 

1750-.\ 

x» 

X 

X 

! 


20 to 200p 

0.2 to 2 kc 

2 to 20 kc 
*i0 to 200 kc 
.50 to TiOO kc 

I2I0-H 

008-lM 

00S-1»2 
007-UI8 
007-U144 
1750-A 

X •, ’ 

.\ 

X j 

i 

X 

X 

0.5 to 5 Me 

5 to 50 Me 

121 l-H* 

008.1*2 

oas-pi 

IH)H.|{12 

ooH-inm 

1750-A 

x‘ 

X 

X 1 

X 

X 

X 

X 

.5 to 15 kc 

15 to .50 kc 
to 1.50 kc 

I.'j 0 to .500 kc 

0.5 to 15 Me 

15 to 50 Me 

I.TIO-.V 

tM)8-l*l 

007-1118 

007-KI44 

j 

1 

. ! 

X , X 

X j X 

1 

.50 to *250 Me 

1215-H* 

008-1*2 ’ 

1H)H-|*I 

1 008-H12 

' OOH-UlHi 
17.50-A 

x* 

. X 1 

X 1 

X 

X 1 

1 

X 

X 

2.50 U) 020 Me 

1 

1 1200-H* 

1 '.KIH.|»2 

008-1*1 

1 1^7-1118 

1H)7-U144 
; 1750-A 

X « j 

' X 

X 1 

X 

X 

X 

000 to *i(N)0 Me 

1218-A • 

' 008-1*1 

ouH-uri 

OOH-HIH) 

1 1750.A 

X 1 

X 

X 

X 

t 

X 

X 

:UX) to 50(K) Me 

I Ty|K.'874-bH 

Slotted Line 
with appro¬ 
priate oscil¬ 
lator 

874-Ml) 

! 1 


X 


t IL C. LitUrJulm, ** Motor Driviw for Prf^ision Dnvr* 
and Bmt-Kirqurncy O»rtllatoni**. 0*nrral Hadio Btprr%- 
wtenter, 29. fi; November. 1954. pp. 1-3. 

* Kdiurd KArplus, “A Nrw Hyetem for AutomaUc Dels 
Displsy”. Ornrntl Radio Bjprrimonter. 29. 11: April. 
1955. op. 1-5. 

• R. A. Soclnroutn, **Atitonuitic Sweep Drive for llie 
^ .Slotted l.ine”. (rmeraf Radio JSrperimfnIrr, 29, II: .\pril. 

1056. pp. 10-15. 

<0. A. Clemow. *'Synohronous Dtsl Drives fur Auto* 
mstie Plottinc*', (ferret Radio Krpfrimrnter, 31, 3; 
Aucust. 1955. pp. 5-9. 


• W. K. Byers, **TI»e Type l2ii3-.4 .\mplitiide-Reculstitiic 
Power Supply**. Otmtral Radio BTpitrimenUr. 29. 11; 
.Aoril, 19j>5. pp. 5-10. 

' ilorUontsld«Brrti<»n voltajre not provided: aynrhmnous 
drive. 

t Huriiontsl dcfleetion volts<r osn be fumuilin«l with the 
Type 1210*1*1 Doleeior snd Diacriniinstor. 

*Oscillstor luust be powerr<l by the Type 125.3-A Anipli* 
tude Rofrulating Power Supply. 

• Displays V8WR direetly on CRO. 

'* Osnlloseope should luive lon«*t>erBistence screen. 
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THE TYPE 1750-A SWEEP DRIVE 

(t«« cov«r) 


Of all the drivf-#, the Type 1750-A ib the 
mfHtl Hfxiblc in appliration, lMM*ati»e it fita aiiy 
knob or dial and iit easily adjustable, while 
o|}emting, Ixith in sweep arc and sweep rate. 


S|)eed range is 0.5 to 5 e|w over ares from IKl® 
to .*100^ This drive is fully deseriU*d in the 
Experimenter for April. 1055. 


7’//7>c 

1 

1 Cotir Wont J 

Price 

1750-A 

1 Swoop Drivo (115 voitt, 50-60 cyclot). 


$440.00 


AMPLITUDE-REGULATING POWER SUPPLY 

When* indiraUMl in the table (with Types Regulating Power Supply is n<vetf«ary to holt! 
121 l-B, 1215-H, 12U0-B, and Type 121H>.\ the ost'illator output (onstant. This, with other 
Unit Oarillatoni) the Type 12tvt-.4 .Amplituile- acceasiHies, is listed lielow. 


Tifpe 


Cofie Word 

Price 

1263-A 

Amplitudo Rogwioting Powor Supply. 

HAU>N 

$280.00 

•74.VR 

Voltmotor Roctifior. 

roAXRE<TX>K 

30.00 

874.VQ 

Voltmotor Dotoctor.... 

COAXVOQl’EK 

30.00 

274.NF 

Potch Cord. 

.STANPAHUAU 

1.50 

874-06 

Adaptor.... 

COA.Xf:U>8EK 

2.25 

874-WM 

50-ohm Torminotion. 

CnAXMKI-rrKH 

12.50 


THE TYPE 907-R and TYPE 
908-R X-Y DIAL DRIVES 

These drives are designt^d to tit the Oeneral 
Radio Type 007-WA (4-inch) and Type 
008-WA (6-inch) Gear Iltive IVecision Dials 
for front-of-panel moimting. Oscillators using 
these dials are listfxi in the table for the R-t>'pe 
<Irives. The drive replaces the knob on tiie 
front of the dial and is easily installed. Its 
s>'iichronou8 motor roUites the dial at a uni¬ 
form rate. A potentiometer is rotated simul- 
taneou.sly, providing an output voltage pro- 
l>ortional to dial position, which can be used to 
drive the X-axis of a plotter. .\ complete de¬ 
scription and speci6cations will l)e lound in 
the ExperimenUr for .August, 1056. Two specfls 
are available in each sixe. 



(Abov«) Vi«w of Typo 907.R.144 X-Y 
Diol Drivo, inttollod on a u-h-f Unit 
Oscillotor. 


(Right) Plot of tho froquoncy chor- 
octorittic of o Typo I74>F185 Filtor 
obtoinod on on X-Y plottor with tho 
X-Y Dial Drivo thown obovo. 



MC 


Type 

Dial 

Speed 

Rotation 

Potentiometer 

Max Pot. Current 

Resolution 

907.R18 

‘K)7 

18®/min 

CCW 

20 kU 

10 ma 

0.1* 

907.R144 

1107 

144Vinin 

Self-reversing 

20kll 

10 ma 

0.4* 

908-R12 

908 

l2*’/min 

cc:w 

50 kit 

10 nm 

0.2* 

908-R96 

1K)8 

96*/min 

Self-n'versing 

50 kil 

10 ma 

0.2* 
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DECEMBER. 1956 


Typo 


Co>ie Word 

Price 

907-R18 

X-Y Diol Drivo. 

KARI.Y 

SSS.OO 

907-R144 

X-Y Diol Drivo. 

KltrCE 

55.00 

908-R12 

X-Y Dial Drivo. 

EORET 

55.00 

908-R96 

X-Y Diol Drivo. 

BJECT* 

55.00 


THE TYPE 908-PI and TYPE 908-P2 SYNCHRONOUS DIAL DRIVES 


Siinpletit and leayl ex|>cmi»ivc* of tht* dial 
drivi***, th€?ee §\Tirhronou» iinita will fit lioth 
thf» Type 907-\VA and the Type 908-\VA 
Ctenr-Drive IVeriaion Diala. They do not in¬ 
clude the potentiometer for fluppKnng a hori¬ 
zontal deflection voltage. Adjuatable sto|j8 are 
provided for limiting travel. Drives are self 
reversing. The faster model, Type *.K)8-l^, can 
t)e used fur oscilkiscopt* display if a simple 
discriminator is provid«l to supply tlie X-nxis 
original. The Type tlOS-IM is re<*omnM?nde<l for 
use with a graphic rrconler. .\ complete di*- 
scription with spwifications was piihlisheil in 
the Exprrimtfdcr for Novemlier, 1954. 

Sp««d: 

Typt Pinion 909 Dial /W Dial 

4 KPM 4 15 HP.M or 4 It) KP.M or 
225K<i*s /n»v 150 Hcm/rev 
9tl8-I*2 30 RPM 2 RPM or .30 3 RPM or 2<t 
secs i rev secs rev 



(Abov«) View of tho Typo 908-PI Synchronous 
Dial Orivo insfollod on o Typo 1304-BfBoaf- 
Froquoncy Audio Gonorotor. • ^1 

(Bolow) Rocord of tho froquoncy rosponso offo 
small loudspookor in on onochoic chombor. 
Oscillofor was drivon by tho Typo 908-PI Syn¬ 
chronous Diol Drivo. 

•00 «• 

»0 
•0 

fO 



Type 1 

1 1 

1 Cfttie Word | 

1 Pnrr 

908-PI 

1 Synchronous Dial Drivo... I 

1 HYXIKI 

$27.50 

908.P2 1 

1 Synchronous Dial Drivo. | 

1 KYNKA 1 

1 27.50 


/ 



SLOTTED LINE MOTOR DRIVE 

The slotted-line motor drive, dcsignetl to 
drive tlie proU* carriage of the General Itadio 
Type 874-LB.\ Slolt4*<l Line, makes fiowihle 
the display of \'S\VR directly on an os<?ill«>- 
scope. Its use greatly s|mhh1s up slotted line 
measurements. S<s* the Experimenlrr for .Xjiril, 
1955, for complete tletails. 

VSWR pottern, os 
displayod on scopo, 
obtoinod with tho 
motor-drivon slot- 
tod lino. 


Viow of tho Typo 874-LBA Slottod Lino with tho 
Typo 874-MO Motor Drivo. 


Type 

1 _ 

1 Code Wordi 

1 Price 

874-MD 

1 Slottod-lino Motor Drivo.. 

1 STORY 1 

$290.00 




lET LABS, INC in the GenRad tradition 

534 Main Street, Westbury, NY 11590 TEL: (516)334-59 


www.ietlabs.com 
• (800) 899-8438 • FAX: (516) 334-5988 

































Since 1915 —Manufacturers of Electronic Apparatus for 
Science and Industry 


ADJUSTABLE TRANSFORMERS 

ADMITTANCE BRIDGES 

ADMITTANCE METERS 

AIR CAPACITORS 

AMPLIFIERS 

ATTENUATORS 

AUDIO-FREQUENCY METERS 

AUTOMATIC VOLTAGE REGULATORS 

BEAT-FREOUENCY OSCILLATORS 

BINDING POSTS AND ASSEMBLIES 

BOLOMETER BRIDGES 

BRIDGE TRANSFORMERS 

BROADCAST FREQUENCY MONITORS 

CAPACITANCE BRIDGES 

CAPACITORS 

COAXIAL ADAPTORS 

COAXIAL CONNECTORS 

COAXIAL ELEMENTS 

COMPARISON BRIDGES 

DECADE ATTENUATORS 

DECADE CAPACITORS 

DECADE INDUCTORS 

DECADE RESISTORS 

DECADE VOLTAGE DIVIDERS 

DELAY LINES 

DIALS 

DIAL DRIVES 

DIRECT-CURRENT AMPLIFIERS 

DISTORTION AND NOISE METERS 

ELECTROMETERS 

F-M MONITORS 

FILTERS 

FREQUENCY DEVIATION MONITORS 
FREQUENCY MEASURING EQUIPMENT 
FREQUENCY STANDARDS 
HETERODYNE FREQUENCY METERS 
IMPEDANCE BRIDGES 
IMPEDANCE COMPARATORS 
IMPEDANCE-MATCHING TRANSFORMERS 
IMPACT-NOISE ANALYZERS 
INDUCTANCE BRIDGES 
INDUCTORS 

KLYSTRON OSCILLATORS 
KNOBS 

LIGHT METERS 


LIMIT BRIDGES 

LINE STRETCHERS 

MEGOHM BRIDGES 

MEGOHMMETERS 

MODULATION MONITORS 

MOTOR SPEED CONTROLS 

NULL DETECTORS 

OSCILLATORS 

OUTPUT METERS 

OUTPUT TRANSFORMERS 

PARTS AND ACCESSORIES 

PLUGS AND JACKS 

POLARISCOPES 

POLYSTYRENE CAPACITORS 

POTENTIOMETERS 

POWER SUPPLIES 

PULSE AMPLIFIERS 

PULSE GENERATORS 

RANDOM NOISE GENERATORS 

R-C OSCILLATORS 

RESISTORS 

SHIELDED CONDUCTORS 
SLOTTED LINES 
SOUND ANALYZERS 
SOUND-LEVEL METERS 
STANDARD-SIGNAL GENERATORS 
STROBOSCOPES 
SWEEP DRIVES 
SWEEP GENERATORS 
SWITCHES 

SYNCHRONOUS DIAL DRIVES 
TELEVISION STATION MONITORS 
TIME-DELAY GENERATORS 
TIME FREQUENCY CALIBRATORS 
TUNING-FORK OSCILLATORS 
UNIT INSTRUMENTS 
VACUUM-TUBE VOLTMETERS 
VARIACS^ 

VIBRATION ANALYZERS 
VIBRATION METERS 
VOLTAGE REGULATORS 
WAVE ANALYZERS 
WHEATSTONE BRIDGES 
X-Y DIAL DRIVES 
Z-Y BRIDGES 



General Radio Company 

extends to all Experiments reoders its best wishes 
for a Merry Christmas and o Happy New Year. ^ 
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